Amphiphilic block copolymers as bile acid sorbents: 2. Polystyrene-b-poly(N,N,N-trimethylammoniumethylene acrylamide chloride): self-assembly and application to serum cholesterol reduction.
This paper presents morphological studies and preliminary bile salt binding properties of the new amphiphilic diblock copolymer polystyrene-b-poly(N,N,N-trimethylammoniumethylene acrylamide chloride) (PS-b-PTMEACl)(1) (see Figure 1), a derivative of PS-b-poly(tert-butylacrylate) (PS-b-PtBuA). In an aqueous environment, PS-b-PTMEACl forms simple spheres (approximately 20 nm diameter), large compound micelles (>100 nm diameter), and larger, more complex architectures as presented and discussed below. The colloidal stability with respect to sodium chloride and as a function of particle concentration is also considered. Finally, PS-b-PTMEACl aggregates were prepared and tested as an alternative to the commercially available bile salt sequestrant resins that target coronary heart disease due to elevated cholesterol levels. Electron micrographs were employed to visualize the colloid-based polyelectrolyteminus signbiosurfactant interaction and chromatographic separation analytical methods were used to quantify the sequestration. The results indicate that although at this preliminary stage they require laborious preparation, self-assembled aggregates may present an interesting alternative to the clinically used bile salt sequestrants.